SUMMARY Glycosylated haemoglobin concentrations, C peptide secretion, insulin dose, psychiatric state, intellectual functioning, and the extent to which the implementation of the diabetic regimen was shared between parent and child were studied in a cross sectional study of 50 children with diabetes aged 6-16. Indications of psychological disturbance in the children and their parents predicted low glycosylated haemoglobin concentrations in the children, and accounted for 44% of variance in blood glucose control. The child's early and independent participation in the implementation of the diabetic regimen was associated with poor control. The association between psychiatric disorder and poor blood glucose control has been explained by poor adherence to the diabetic regimen among psychiatrically disturbed patients.8 9 We have examined the association between blood glucose control (measured by HbA1 assay), psychological adjustment, and patterns of diabetic management-;in a sample of children for whom C peptide measureents and other clinical variables were available.
Children and adolescents with insulin dependent diabetes mellitus who have problems in maintaining blood glucose control often have emotional disturbance as well.' 2 Where problems in blood glucose control have not been severe enough to warrant recurrent admissions to hospital, the evidence for an association with psychological disturbance has been less consistent.37 The inconsistencies may be due to measures of blood glucose control which are open to bias and error, failure to consider biochemical indications of residual endogenous insulin secretion (C peptide), and superficial, unstandardised, single blind psychiatric evaluations. It is now possible to assay haemoglobin Al (HbA1) concentration, (which reflects average blood glucose concentrations over the past six to eight weeks), and standardised psychiatric assessment techniques have been developed that permit a more rigorous examination of the association between psychological adjustment and diabetic control.
The association between psychiatric disorder and poor blood glucose control has been explained by poor adherence to the diabetic regimen among psychiatrically disturbed patients.8 9 We have examined the association between blood glucose control (measured by HbA1 assay), psychological adjustment, and patterns of diabetic management-;in a sample of children for whom C peptide measureents and other clinical variables were available.
Subjects and methods
The study comprised all 71 diabetic children (aged 6 to 16 years) attending the outpatient department of a rural district general hospital. Families of patients who met the selection criteria were approached individually. The criteria were duration of diabetes of at least six months, absence of major medical problems unrelated to diabetes, and absence of major intellectual impairment. Of the 61 patients meeting the criteria, 50 (85%) agreed to participate in response to a letter from the consultant. Table 1 gives details of the children. There were slightly more over the age of 12, and the median duration of illness was 3*5 years. Social class was determined using the Registrar General's classification; the sample showed a slight bias towards middle class families. Fifteen per cent of the children came from broken homes. The 11 families who did not participate were comparable in sex ratio, social class, and age with the children studied, and 18%
were single parent families.
The questionnaires were completed and psycholo- Information concerning the child's diabetic regimen was obtained using a specially derived 55 item questionnaire, the diabetic management profile, that was completed by the parents. This was divided into sections concerning diet, insulin injections, urine testing, blood testing, and a set of miscellaneous items relevant to the maintenance of diabetic control. Parents were asked to record the degree of responsibility taken by members of the family for specific parts of the child's diabetic management and to answer questions concerning emotional and behavioural aspects of the child's responses to the demands of the diabetic regimen. The questionnaire yielded scores on three sets of empirically devised scales covering the areas of adherence to the regimen, emotional response to the demands of treatment, and the degree of participation in implementing the regimen by the child and other members of the family. The agreement between mothers and fathers completing the questionnaire independently was 82%, and the mean alpha coefficient for the scales was 084.
Mean HbAl concentrations of the children, grouped according to parents' responses to items in the questionnaire concerning diabetic management, and according to the child's scores on the psychological tests used, were contrasted using two way analyses of covariance, with sex as the second grouping factor. Two sets of covariates were used. The first comprised the child's age and duration of diabetes; these ensured that differences between the groups could not be accounted for by age or duration of the disease. The second set of covariates extended the first by including C peptide secretion and daily dose of insulin (units/kg) to control for the effects of residual insulin production and insulin dose. Thus the procedure statistically equated the groups for variables known to be important determinants in control of blood glucose concentrations. In the case of continuous variables partial productmoment correlation coefficients were computed controlling for the same sets of variables. A multiple linear regression equation was 16 Psychosocial adjustment was assessed in terms of the persistence and severity of emotional and behavioural problems, using three psychometric tests and an interview with the child by a psychiatrist. The recommended cut off scores were used for all tests to identify children with appreciable emotional and behavioural difficulties.'2 13 About 25% of children showed some indication of disturbance in at least one of the tests used, and 6% of the children showed signs of severe psychiatric disorder according to the psychiatrist's rating. The extent of overlap between the screening tests for parents and teachers was low (45%), but the agreement of these with the psychiatric rating was higher (55% for teachers and 78% for parents).
There was a consistent association between good control of blood glucose and psychiatric disturbance using several measurements. A strong negative correlation emerged between HbA1 concentrations and the neuroticism scale of the Eysenck personality questionnaire (r=0.49, df=44, p<0 001). Neuroticism scores were higher for children with moderately better glycaemic control, but no further associations with glycaemic control were observed on the other variables in the Eysenck personality questionnaire ( 18 19 The present findings indicate that while patients with poor control may often be psychiatrically disturbed, psychiatric disturbance per se is not inevitably a cause of poor control in children. Indeed, it may be that anxious children tend to be more diligent in monitoring the subjective signs of poor blood glucose control and they counteract these more effectively.
The results indicate that the child's assumption of responsibility for the administration of the regimen is associated with poor blood glucose control in children under the age of 12. Observational studies examining the quality of self management among children of this age have shown that both knowledge20 21 and skills in managing diabetes20 are generally less than adequate. Parental participation in implementing the regimen may well ensure the provision of resources which are necessary but not sufficient to ensure good glycaemic control.22 These findings suggest a need for further research concerning the desirability of starting self care early in children with diabetes.
Psychiatric measurements predict HbA1 concentrations independently of C peptide secretion. Parents who see themselves as taking a greater role in helping to administer the treatment were more likely to have children with reasonably good glycaemic control but with appreciable behavioural and emotional problems. When parental perceptions of the child's independence in management were analysed statistically, the association between glycaemic control and psychological disturbance was considerably reduced. We could thus interpret the data as indicating that anxious children may be more unwilling to take responsibility for the regimen, and their consequent dependence on their parents protects them from the adverse influence of precocious self care. In addition, anxious parents may be more concerned about their child's capacity to cope independently with the demands of the regimen and may therefore take a more active role in its implementation.
Our findings show a diversity of associations between psychological factors and glycaemic control, perhaps mediated by the range of coping responses of the children and their families that together make up the adjustment of the family to diabetes in the child.
